

Verification of TrflnslaHnn 



US Patent Application for: METHOD OF MANUFACTURING OPTICAL 

HEAD 

us Patent Application No. 09/491,100 

I, Miyuki Miura, whose full post office address is IKEUCHI & SATO 
Patent Office, Umeda Plaza Building, Suite 401, 3 - 25, Nishitenma 4 - 
Chome, Kitaku, Osaka-shi, Osaka 530-0047, Japan, 

am the translator of the document attached and I state that" the following is a 
true translation to the best of my knowledge and belief of a part of JP 6- 
131726 A (Date of Apphcation: October 16, 1992). 

At Osaka, Japan 

DATED this 14/03/2000 (Day/Month/Year) 



Signature of the translator 




o 
ro 



o 



o 



CO 

o 



o 
o 




Partial Translation of 
JP 6-131726 A 

Publication Date : May 13, 1994 
5 Application No. : H4-303281 

Application Date : October 16, 1992 
Applicant : SONY CORP. 

Title of the Invention : EVALUATION DEVICE FOR MAGNETO-OPTICAL 
10 DISK 



Translation of Column .r li ne 4 - Column 6. line 43 
15 [0009] 

[Means to Solve the Invention] The present invention is directed to an 
evaluation device for a magneto-optical disk that includes an optical pickup 
and a magnetic head. In the evaluation device, by the irradiation of a laser 
beam spot from the optical pickup, predetermined data are recorded on a 
20 magnetic film formed in the disk. The evaluation device is characterized by 
including: first and second skew adjusting turn tables connected to the 
optical pickup, which turn the optical axis of the optical pickup about the 
laser beam spot in two directions orthogonal to each other; a table for 
allowing parsdlel displacement of the optical pickup in a direction orthogonal 
^^^25 to a feed direction of the optical pickup; an XY table for allowing parallel 
displacement of the magnetic head. 
[0010] 

[Example] As is apparent from the above description of the problems, in the 
evaluation device, a disk evaluation mechanism is required to include: in the 

30 optical pickup, focusing servo and tracking servo mechanisms; and at the 

part to which the magnetic head is attached, a mechanism for maintaining a 
constant distance from a disk so that measurement is not affected by 
wobbling of an axis of a spindle motor, plane wobbling of a disk chucking 
part, plane wobbling and deviation of the disk, or the like. Particularly, 

35 only when skew adjustment is carried out precisely, reliability of measured 
signals can be improved. 
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[0011] A specific example of a disk evaluation device of the present invention 
is described based on FIGS. 1. 2, and 3 as foUows. FIG. 1 is a side view of an 
evaluation device, FIG. 2 is its plan view, and FIG. 3 is an example of a skew 
adjusting table constituting the present invention. Basically, as in a 
5 recording/reproducing device, this disk evaluation device 10 includes: an 
optical pickup 11; a magnetic head 12; a spindle motor 13; a disk clamper 14 
for fixing a disk; and a disk feed mechanism 15 driven by a table driving 
motor 38. This disk feed mechanism 15 includes a fixed table 47 fixed to a 
base 46 and a table 48 movable in the Y direction. The table 48 is placed on 

10 the fixed table 47 and the spindle motor 13 is attached to the table 48. 

[0012] Particularly, the evaluation device of the present invention is provided 
with the following adjustment mechanism in order to eliminate the influence 
of the skew or the like on evaluation. Initially, this adjustment mechanism 
is described. This skew adjustment mechanism in the evaluation device is 

15 adjusted using a laser beam spot 16 (hereinafter referred to as a "spot" 16), 
as a center of rotation, which is irradiated onto a disk 1 surface through an 
objective lens 3 in the optical pickup 11. Further, in order to measure a disk, 
a disk serving as a reference is prepared and adjustment is carried out 
manually as described below. 

20 [0013] As this disk serving as a reference, a disk formed of a glass substrate 
in which no plane wobbling and "warping" occur is prepared. With respect 
to the glass disk without "warping" serving as a reference, recording and 
reproduction are carried out. Then, the optical pickup 11 of the evaluation 
device is adjusted so that its optical axis is positioned to allow a maximum 
^ 25 amplitude of an RF signal to be detected, i.e. so that the surface of the disk 1 
' and the optical axis form an angle of 90 degrees therebetween. An 
adjustment mechanism capable of performing this optimvun position 
adjustment accurately is described as follows. 

[0014] The skew adjustment of this optical pickup 11 is carried out using the 
30 spot 16 the a center of rotation so that basically the optical pickup 11 is 
positioned most suitably with respect to the surface of the reference glass 
disk, i.e. so that its optical axis is perpendicular to the disk and the spot 16 is 
irradiated onto the disk surface without tilt. In order to eliminate the tilt of 
the optical axis with respect to the disk surface, basically two adjustments 
35 are carried out. In this case, suppose the disk is oriented in the X-Y plane, 
the feed direction of the optical pickup 11 is indicated by the Y-axis, and the 
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direction of the optical axis having no skew is indicated by the Z-axis. The 
following description is given based on the premise that the spot 16 is 
positioned at the origin of coordinates. 

[0015] Initially, as one of them, skew adjustment in the Y-Z plane is carried 
out manually with respect to the disk. Numeral 17 indicates a first skew 
adjusting table for making first skew adjustment manually. As shown in 
FIG. 3 specifically, the table 17 can be adjusted manually by a control 18 and 
includes two tables provided with scales 19 serving as a guide for the 
adjustment. One of the planes of each table is a curved plane. The table 
17 includes a fixed table 20 having a curved plane and a swivel table 21 
making a dovetail sHding movement and having a curved plane tallying with 
the curved plane of the fixed table 20. This swivel table 21 slides and 
rotates about the spot 16 by driving the control 18 manually while drawing 
an arc. 

[0016] To return to FIGS. 1 and 2, numeral 23 is a case having a reference 
plane 22 (the X-Y plane) of an optical system and housing optical devices 
such as a beam splitter and the hke constituting the optical pickup 11. The 
case 23 moves with the rotation of the swivel table 21. 
[0017] Numeral 24 is a coupling member for coupling the case 23 and the 
swivel table 21. The coupling member 24 is fastened to the reference plane 
22 of the case 23 with screws or the like and also is fixed to a flat portion 25 
(FIG. 3) of the swivel table 21. When the swivel table 21 is driven by the 
control 18, the case 23 is moved together via the coupling member 24 and 
rotates about the spot 16 in the Y-Z plane. As a result, the optical axis also 
moves and rotates about the spot 16 in the Y-Z plane. Thus, the optimum 
adjustment (skew adjustment) of the optical axis of the optical pickup 11 can 
be carried out. After the completion of the adjustment, the table is clamped 
by a clamp control 26 (FIG. 3(C)). 

[0018] The first skew adjustment of the optical axis is an adjustment of tilt of 
the optical axis in the Y-Z plane with respect to the disk. On the other hand, 
a second skew adjustment of the optical axis is carried out in the X-Z plane 
orthogonal to the Y-Z plane as follows. Numeral 27 indicates a second skew 
adjusting table having the same structure as that of the first skew adjusting 
table 17. The second skew adjusting table 27 is adjusted by a control 28 
manually The second skew adjusting table 27 includes a fixed table 29 and 
a swivel table 30 making a dovetail sliding movement. The swivel table 30 
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is coupled with the fixed table 20 of the first skew adjusting table 17 with a 
coupling member 31. 

[0019] The swivel table 30 rotates in a direction orthogonal to the rotational 
direction of the swivel table 21 of the first skew adjusting table 17, thus 
carrying out the skew adjustment of the optical axis in the X-Z plane of the 
optical pickup 11. After that, as in the first skew adjustment, the table is 
clamped. Thus, the first and second skew adjustments of the optical axis of 
the optical pickup 11 are carried out manually in the Y-Z and X-Z planes with 
the first skew adjusting table 17 and the second skew adjusting table 27, 
with which the skew adjustment is completed. 

[0020] In addition to the above-mentioned two skew adjustments, the 
measurement of the disk also requires the following adjustment. The 
mechanism of the adjustment is described sequentially In the above- 
mentioned proposed tracking adjustment with respect to a disk, a three- 
beam method is employed. Therefore, the spot (a main beam spot) 16 
serving as the center of rotation and a beam spot for tracking control must be 
adjusted so as to position directly above a track for recording and directly 
above a track for control, respectively. 

[0021] In order to carry out this spot position adjustment, the evaluation 
device of the present invention is provided with a circumferential swivel 
table 32 for rotating the optical pickup 11 in the X-Y plane in the disk- 
circumferential direction. This circimiferential swivel table 32 is attached 
under the second skew adjusting table 27 and rotates in parallel to the 
optical reference plane (the X-Y plane) of the case 23 of the optical pickup 11. 
[0022] The circumferential swivel table 32 includes a swivel table 33 and a 
fixed table 34 that are provided with curved planes as their inner planes. 
Both the tables make a dovetail sUding movement. The swivel table 33 is 
fixed to the fixed table 29 of the second skew adjusting table 27. A 
projection 34 interlocked with the swivel table 33 is driven by a control 35 to 
rotate the optical pickup 11 about the spot 16 in the circumferential direction, 
thus adjusting the position of the three beam spots optimally After the 
completion, it is clamped by a clamper 36. A spring (not shown in the 
figures) for biasing the projection 34 is contained in the clamper 36. The 
adjustment in the circvunferential direction is carried out against a force of 
the spring by the control 35. 

[0023] Next, an X table 40 (FIG. 1) that can be adjusted manually by a 
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control 39 in a direction (the X direction) orthogonal to the Y direction is 
provided in order to position the spot 16 serving as the center of rotation on a 
line 37 (FIG. 2) passing the center of the disk 1 and allow a moving direction 
of the spot 16 to coincide with that of a movable table 48 driven by the table 
5 driving motor 38 to move in the Y direction. After the completion of the 
adjustment in the X direction, the table 40 is clamped by a control 41. 
[0024] Further, a magnetic head (recording head) 12 for applying a magnetic 
field in recording with respect to a disk is provided. The magnetic head 12 
is placed on and fixed to an XY table 44, which can be adjusted manually by 
10 the controls 42 and 43, so that the center of a core 2 (FIG. 5(B)) of this 

magnetic head 12 is located at an optimal position in recording. Numeral 
45 denotes a circuit mount board for the magnetic head, which is attached to 
the XY table 44. 

[0025] In the above, the configuration of the evaluation device for a disk of 
15 the present invention was described. The evaluation device is controlled as 
follows. In the evaluation device 10 after completing the adjustments of the 
skew and the like of the optical pickup 11 using the glass disk serving as a 
reference so as to read out optimum signals from the disk, 
recording/reproduction characteristics of a disk to be measured are 
20 measured and evaluated by a system illustrated by a block chart shown in 
FIG. 4. 

[0026] In the system illustrated in FIG. 4, an operator inputs information 
according to a menu screen on a CRT (not shown in the figure) using a 
keyboard 49. A host computer 50 analyzes the information thus input and 
^ 25 sends a command to a system controller 51. This system controller 51 

analyzes the command and sends a command to a drive controller 52. This 
drive controller 52 analyzes the command and controls an actuator drive 
unit 53 incorporated in the optical pickup 11 (FIG. 1) to carry out the 
measurement. 

30 [0027] A signal thus measiured is sent through the system controller 51 to a 
host computer 50 or external measuring equipment 57 such as a spectrum 
analyzer 54, a digital oscillograph 55, a function generator 56 or the like via 
a measuring equipment interface GPIB, thus evaluating and judging the 
quality of the disk. 

35 [0028] 

[Effects of the Invention] According to the present invention, the skew 
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adjustment, the adjustment of a tracking servo mechanism, and the position 
adjustment of a magnetic head can be carried out precisely. As a result, 
recording/reproduction characteristics and the like can be evaluated and 
judged accurately by extracting highly reUable data relating to 
5 recording/reproduction characteristics of a disk, such as RF signal 
characteristics such as a pit/groove modulation factor or the like, 
characteristics of a servo signal such as a tracking servo signal or the like, 
optical characteristics of a substrate such as a reflectance of a recording film 
or the like, recording characteristics such as magnetic field strength vs. block 

10 error rate or the like. 

[0029] Furthermore, by making evaluation and judgement based on the data 
obtained by the measuring equipment of the present invention, quality of 
disks can be kept uniform, thus facilitating establishing the compatibihty 
among respective production equipment and the compatibihty among 

15 respective manufacturers. 

[FIG. 1] [FIG. 3] 

Center of Rotation 




6 



[FIG. 2] 



JP 6- 13 1726 A 



10 




15 



[FIG, 4] 



20 



25 



30 



f\2 



3^ 



Drive 



53 



} 



H 
Com] 


ost 
3uter 






Keyboard 



Control Unit 



57 











Drive 


; (Functional 

J Extension Unit) 


Controller 




{ 

52 




56 








Function 
Generator 






155 

I ^ 
1 


Digital 
Oscillograpb 






r54 


System 
Controller 




Spectrum 
Analyzer 











35 



7 



JP 6- 13 1726 A 



[FIG. 5] 
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PURPOSE: To obtain an evaluation 
magneto-optical disk provided with 
mechanism capable of exactly evaluating the recording/ 
reproducing characteristic of the magneto-optical disk. 

CONSTITLmON: A spindle motor 13 driving a 
magneto-optical disk 1 is fixed on a feeding mechanism 
15 in the Y direction. In order to exactly measure the 
recording/reproducing characteristic of the 
magneto-optical disk 1, skew adjustment on the YZ plane 
is performed making a laser light spot 16 the center of 
rotation by means of a first skew adjusting table 17 
provided with a tum table 21 connected to an optical 
pickup 11 by a connector 24. Then, skew adjustment on 
the XZ plane Is performed making the spot 16 the center 
of rotation by means of a second skew adjusting table 27 
provided vwth a turn table 30, Also, a tum table 33 in 
the circumferential direction, making the spot 16 the 
center of rotation for adjusting the position of a three 
^beam spots for tracking control, and an XY table 44 for 
adjusting the position of a magnetic head 12 are provided. 
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